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I, INTRODUCTION

A. Authorization and past rcportss = The Horth Meadows pumping sta-

tion is o part of thc local protcetion vorks for the City of IHartford.
The original projeet rcport wes submittod Doccmber 8, 1936, =nd is in-
cludod in the Comprchonsive systom for flood control rceommended by tho
District Engincor in "Report of Survey and Comprchonsive Plan for Flood
Centrol in the Connceticut River Valley," dated March 20, 1937, approved
by tho Chicf of Engincers November 29, 1937, and publishcd as Houso Docu-
ment No. 455, 75th Congrcss, 2d Scssion. The projeoct is authorized undor
the Flood Comtrol Act approvod Junc 28, 19%8,

B. Neccssity for the station. - Tho building of the dike from the

Mcmoriel Bridge ot Morgan Strect to Windsor Avenuc would rosult in pro-
venting netural drainege into the Comnceticut River of an aroa of about
1,340 aeres inecluded botwoen the trocks of tho Now York, New Havon, and
Hortford Roilroad snd the rivors This is the drainage arcs remaining of-
tor the diversion of Meadow Brook north of tho diko scetion, To provent
the cccumulation of wnter bohind the dike and the rosultant flooding of
the North Moadows scetion of Hartford, o pumping stotion 1s to bo con-
gtructed which will discharge the accumuletod woter into the Connccticut
River at river stages which arc too high for gravity flows Tho woter
from notursl drainage will be sccumulated in & small storoge pond which
vill smooth out peek rum=off retes and rcducc the pumping cepacity ro-
guired. During periods of normol river stage this pond will cmpty into
the Commocticut River through a grevity flov conduit cxtending from the

pond through the dike, whore the conduit will tormineto in en open riprap=



lined chennel to the river, Pumping will be necessary when the river
stage exceeds Elevation 6,0. The pond will have a caracity of 60 acre-
feet between Elevations ;.0 and 8.0 m.s.l. end will serve to store all
peak discharges in excess of the pumping or gravity-flow capacity of the
conduit.

C. Consultation with the City of Hartford. - Preliminary to and

during the sctual desipn of the station, consultations were held with
officials representing the City of Hartforad snd the Flood Cormmission of
Hartford., The proposed station layout was studied by them, and in confer-
ences the relative merits of the layouts proposed and thae equipment to be
used were discussed in detail. Mr. Cherles Bermett, Consulting Engineer

of Hartford, is Fxecutive Secretary of the Iloox Commission and Messrs.
Charles H. Paul of Dayton, Ohic, and 7filliam ¥. Uhl of Boston are gonsultants
of the Commission. The pumping station design, as finally developed, meets
with the approval in its essentials of the City of Hartford and its Flood
Commissiona

D. Short deseription of thc station. - The building which will

house the pumps ond other cquipment will be two stories high. The sub-
structure will be entiroly of reinforced conercte except for vallovays
ond steady boams in the pump room, and will house threc 36-inch mix flov
pumps and onc 1G-inch mix flow pump. The sujcrstructurc, vhich includes
overything above the machinery room floor will be of brick, structural
stool, and roinforced conmorote. Glass brick pancls in the brick walls
will teke thc place of wvindows. The conerote roof sleb rill be covercd

yrith a £ill of sawdust conerctc on which a Li=ply asphalt and gravel roof-



ing will be placed. The machinery room {loor will contain the gasoline
engines for the goesolinc-driven npumps, on olecetric motor for the 16~inch
pump, two gasolinc-clectrie gencrator scts, pancl board, cte. Spacc hos
been provided for the installation of = future 3%6-inch gosolinc-driven
pump. Suction wnd gravity flow conduits aro provided, the gravity flow

conduit ncting cs a prossuro conduit when the pumps arc in opcration.
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II. SELECTION OF THE SITE

The pumping station is locatod 150 fect northocst of the center linc
of Moodow Brook and 142 foot northwost of the center linc of the dike.
This loection was choson for the following principal roasons: first, be-
causc it is thc lowest point in the moadow; socond, bocause thore is ample
room for the oxcavation of tho storage pond; third, bceausc foundation
conditions aro satisfootory on which to construct the pumping station.
Borings and loboratory tosts show that the soil found here will offecr

omple rosistonce to all the superimposod loads without the uac of piling.
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III. 80IL INVESTIGATIONS

Subgurfreo oxplorations werc accomnliczhed by core borirgs ol
the approximate axis of the building ond grovity flew conduits. The loc:~
tions of thosc borings orc shovm on Plate Noe 4. These irvestigations
wore mode to dotermine the naturc of the subsoil and its ability to with-
stond the proposod locds.

The corce boring under the building shows thot tho pumping station
+A1ll be foundod on o bod of wniform finc qond to coarsc silt (Cluss 6)
wderlain by o thin bed of metorizl groding from erovel to fine sand
(Class 5). Tho total thickross of tho twe bods oftor cxeavabtion will be
about five feot. A thick bod of clay underlice tho wholc.

The corc boring ncar the intorsoction of the axis of the dile and
the oxis of the gravity flow conduit shows thot the cunduit ot this peint
will bo founded on o loyor of medium to fine sand (Class L to Class 2),
which will bc about scventoon foct thick after oxeavetion, underlaein by
a thick bod of uniform clay.

Beeouse of the large amount of overburden to be romoved ot the puip=
ing stotion site, approximntely cqual in woight to the proposcd structure,
no appreciable sottlomont of the building is cxpeeteds For the conduit
undor the dike o moximum sottloment of % inchos under the nighost part of
the dike fill, duc to comprossibility of the scil, moy toke placcs Ho
sottloment of tho conduit is onpoctod ot tho foot of the dikc slopcs. To
tolre eare of possiblo sottloment under the dike £he ecnduit will be built
with o 3-inch cambor, vhich it is cxpectod will be tekon out s tho sub-

soil is consclidatod by the supcrimposed diko £ili.



square foot at the cdge of the dike snd 4,000 lbs. por squere foot
at the center of the dike. The lnttcr vnlue is well within the sefe
bearing eopecity of the soil., Wo scttlement of the conduit is ex-
pectes nt the foot of the dike slopes. To take enre of possibie settle-
ment under the dike the conduit will be built with o 3-inch camber, which
it is expected will be taken cut as the sub-soil is consnlifdatec by the
supcrimposed dike £ill. The conduit is divided into sections eoch about
forty feet long. Expansicn joints with copper water stopg are provided
between these ssetions. These should provide sufficient flexibility for
any settlement thet takes plnee so thet no eracks should oceur in the
reinforeced conerete.

The pessibility of seepage under the condult foundation will be
greatly reduced by the steel shect pile cut-off near the ocutlet end

and by seep rings crst integrelly with the eondult,
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IV. HYDROLOGY

A. Droinage arca. = The drainage arca which contributcs te the North

Mecdows pumping stotion compriscs 1,340 aeros of residential, industricl
and cgricultural lond os shovm on Plato 1, The residentinl arca is on the
uplond and is gomnerally provided with storm sowcrs. The industricl de-
velopnent is limitod ot prosort to o narrov fringe betwecon the rosidontial
upland end tho velley floor. The agricultural arca inclucces roughly 700
seros and is locateod on tho rolatively flat wvallcy floor adjecent to the
Connceticut Rivor,

Be Run=of'f's = The rates of run-off to be expoeted from the con-
tributing drainage arca orc not largc. Tho residentianl arca, covering
about ono=third of tho total watorshed, is provided with storm scwors,

but fhc torrain is not particularly stecps The valley floor is rela-
tively flet, sloping gently vy fron the river and the pumping plant.
In spitc of theso mitigating cirecunstanccs, o run-off cocfficlont of 60
per cont was assuncd for the months of Junc, July, August and Scptoembor,
and 100 por cont for the rest of the ycar.

c. Scepage. = The sccpage f£lovr bonooth the dike whieh nay be ex-
pocted will be small, because of tho precautions taken in the dike con-
struction, which ineludc an carth blonket of impervicus material and a
sheet stcel piling cut-off. It will be groatest ot high river stages,
whon the surface run~off will not be hoavy, as +rill be discussed later.

D. Comnceticut Rivor stages. = The hoad ngainst vhich storm run-off

mist be puaped is o function chicfly of the stage of the Comncctiout River.
Plato 12 is a stage-duration curve of the comnceticut River 2t the pumping

stotion outlcet,



E. Storagc pond. = Wator will bo brought to the pumping staticn in

the channol of Moadow Brooke It is foasible to enlarpge o small existing
pond noar the mouth of this brook to eroate o storage pond fron which the
punps will draw wator., Sanitary sownge is hendled by o scparntc systemn,
and so therc will bo no objection to this open pond from o public hcalth
point of viow., Tho pond will be of groot veluc in absorbing niner vario-
tions in the flow ocoming to tho pumping station, ond will also scrve, by
tenporarily storing peck dischargos, tc rocduce the requiroed pumping co-
pacity. Considoration of the local topography led to the sclection of
clovotion 8.0 resels o5 tho maximum pond level. Above this stage, on ox-=
cossive areca of the meadow land would be roquired for the pond, Low
stagos of tho Connoetiout River governed the solcction of clovation L0
MeBsls 08 tho minimum pond lovol; the river is above this sicgoe about

L5 por cont of tho timc.

F. Study of pest storms and sinmultoncous rivor stagos. = A history

of storms hoving ovor 1.5 inchos of rainfoll in 24 hours, occurring dur-
ing the post 33 yoars, togethor vwith the simltancous Comnecticut River
stages, was studiod to leoarn something about the typieal conditiocns which
right be oxpectod for storms in the fuburc. Sinec nc run=off rcecords are
available for arcas similar to the drainage arco in quostion, hourly rain-
£oll dato ot Hortford wore wtilizod, the run-~off cocfficients nontioncd
in Poragraph B wore applicd, and the rum~off vns assuied to appear immcdi-
atoly at the puaping plant. This latter cssumption sorvos to couwrveract
the foet that the true neximm rainfall ocewrring vrithin onc hour ncy op-

poor portinlly in cach of twe consceutive clock hours, and hence be not



ovident in tho hourly rocord, For cach storn viere tobnletod the river
stage and the moximum flow vhich it would be required Lo disehor(s thrsush
the dike, for the three conditions: no sborajc pond, L0 nore=fect of
storage, ond 60 ncro-feet of storoge. Thesc date were then »lotted, scpa-
rotoly for ench assumed storage capeeity: zere, L0 acro-fout, and 60
scre=foct. The roquired discherge copreltby, brscd on the past records,
deercasod rapidly with inereasing storajc, and it was immodictcly avidort
that, with 60 cere-foot of storoge, the saving in puping plant cost
would be greator thon the cost of providing the laorger ponds This ca-
poeity will be obteined in o 15=aerc pond, botueon clevations 14e0 and 6.0
IMeSels

The plot basod on 60 ~erc=foot of stornge, Platc 1%, showrs thet the
roquirod discharge copacity docreocsos with inercasing river stoges; the
nost intonsc storms hove occurrod yrith the river below olevoilon b
Points roproscnting run-off during the throu nejor {lonls of roecrd arc

1nbeled with the dato of oeecurrcnco.
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V. REQUTREL LISCHARGE CAPACITY

A, Design criterion for capacity. = The criterion for pumping

capacity provide for: (a) Pumping agrinst & maximum hens cqual to
the moximum predictecd flcod height in the Connecticut Kiver; (b)
Keeping below n minimum damage level inside the protecter nren the
runcff from any intense, cencentratec storm {(not the maximun posei-
ble) experienced in the period of record. The assumptions mede in
the studies of past storms are conservative, snd yet the occurrence
of & maximum storm over the contri uting Arainage area would erente
conditions much more severs then any which heve asgeurre? in the past,
especially if it occurred during ©n extremely high Connecticut River
stage.,

B. Pump aapacity. = The pumps will be required to discharge

storm flew whenover the river stoge is above elevation 6. The re-
quired Jischerge crpacity of the pump, bnsed on the design criterion
used, was set as [follows:

River elevation 6 16 26 26

Discharge capacity, c.fes. 300 200 120 50
The tntal capacity of the pumps selected is shown cn the plet., It may
be seen that the required pumping capscity for a few storms of record
is greater than the pumps provide. 4 further study wes macde cf these
storms, vig., those of april 1l, 1309, April 12, 1934, M=y 15, 1937,
snd September 20 - 21, 1938, tr nscertain the extent of the aren which
woulé have been floodes under the assumed conditions of run-off end
with the pump capacity and stersge pond es selected, Included in the
study is a storm which hes been ~iven by the Weather Buresu as a maXi=-
mum pessible storm in this nreo. Run-cff from this storm wns assumed
to be 60%. The follewing trdble summirizes the studys

e I
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Assuming Actual

____ Extent of Flooding . ..

Assuming River et

o e e

River Storm % of . .River Stage Vaximum Flood Stege |
Storm Stage Rainfall Run-off Pond Acres “ond , Afcres
Assumed rises to ! floecded, rises to! flooded,
elev. Jexcluding elev, lexcluding
vond ares 'pond &ares
i
April 14, 1909 14 4,02" in 31 hrs. 100% 5.8 21 12,2 87
April 12, 1934 13, 2.86" in 18 hrs. 100+ 8.8 7 11.86 65 ?
!
May 15, 1937 11 2.05" in 13 hrs. 1007 8.8 7 11,1 50
i
(4.92" in 15 hrs,! -
Sept. 20, 1938 13 (6.21" in 22 hrs.) B 9.3 14 11.7 g2
. s ( 9.8" in B hrs. } oo
Jeather Bureau bwaximum (11.8" in 16 hrs.) 60% 13,7% 143 14.8 297

* River assumed at elev. 10,




Bearing in mind the conservetive assumptions upon which
the required discharge capacity for each storm was gomputed, and the
small damege which would occur if some iand adjecent to the pumping
pond were to be flooded at rere intervals, it was not considered jus-
tifiable to provide pumping ceapacity at this time to cover these CaSESe
The pumping station will be provided with space for &n additional unit
which may be installed when greater developrent of the uree shows the
need. The original pumping installetion is made up of tour pumps:
three 38-inch pumps with a meximum discnerge of 100 cefes. each, &nd
6 16=-inch nump with 14 o.f.5. cepacity. The smell pump is intended to
handle normal flows from tho area, end the large pumps will be used

only during periods of execsolve storm run-off,

-Gb=



¢, CEconomic ccnsiderstion. As pointec ocut in paragraph B,

en estimated area of 297 acres will be flocced under mexiaum ccns
ditions s estimated by the U. S. Weather Buresu for that region,
with the proposed pump capacity. At the present time the Crmage

due to such flooding would be of 1ittle conseguencc., The Aress
which would be flecoded because of insufficient eapscity sre low-
lyins areas which are not inéensely utilized at the present time
beceuse they are subject to frequent fluoding. The completion of
the loeal protective works will undoubteily inerense the utiliza-
tion of these lands. It is considerec sssenticl to provide them
with an ndequete degree of protection. i low=cest housing develop-
ment is planned for = considernble peorticrn of the North Merclows nares.
Some of the remainint lend erea will be set aside for industrial de-
velopment, Any apprecinble or protracted rise of the ground-water
level, which woulc be caused by excessive floocing of the storsge
pend, would seriocusly damege these aevelopments.

Dameges begin et elevaticn 16 for present ngricultural
development, which is just above the limit of the capocity of the
pump under the pssumed meximum condition. Future develepment of
the area will lower the elevetion at which damage begins.

D. Open-channel, or gravity~flow capacity., Storm run-of f will

flow by gravity through the open conduit under the dike when the river
is low, and will be pumped through the snme conduit when the river is
above the maximum pond level.

The plot mentioned in the lest ponregraph of the previcus sec-
tion indiestes that, if the run-off sssumptions used are correct, the
conduit should have n meximum cepacity of over 1,000 scccnd=fuebs The

chennel selected has o moximum capacity of about 500 c.f.s. The justi-

496-



fieation fer this spparently inacequute capecity is the foct that if
the Connecticut hkiver is ns low es stnge 6, it mey be assumed quite
dependably that there con nave been no recent heavy gencrnl rains;
the ground will nct be saturnted, en' the run-off, cven fur en oxces-
sive storm, will prcbably not be as grest ns assuned.

The coapoeity of the conduit selected is shewn on the plets

-G~



g Opceration. = The pond will be kept normelly at clovation

6 meS.le One of thc large pumps and the smell pump can drew the watoer
surface from elevastion & to clevation 4 in one and one-half hours wien
the inflow is small, Depending upon the local conditions, ong or more
pumps may be stortod when rein begins, oend if heavy rain occurs or
threatens, %he pond will bo drawn down os ropidly as possible to eleva-
tion 4 or bolow.

During puriods when the river is shove clovation 6, and the
jocal run-off is smell, the flow will be pumpsd by the small pump.
The stage-durntion curve shovs thet pumping will be neccssery about
one=Cfourth of the timw. During this poriod tac large pumps will be

opernted for a period of 10 days.

«]10=



F. Comparison with other pumping stations. - As a result of

its studies for the North mesdows Pumping Station, the City of tinrt-
ford proposed an initiel instollation of two 36-inch pumps and two
oli-inch pumps, or a total capreity of 170 c.f.s. at » head of 22 ft.,
and n final instellation of four 36-inch pumps and two 2l,-inch pumps
havinr e total cupreity of 310 c.fes. at & hen! of 22 ft. The gravity
conduit in the Hartforc plan had 2 capreity clightly lerger then that
selecter by this office.

In conncotion with the existing flood protection works in the
southern part of Hertford which comprise the Clerk and Colt dikes, huilt
several years ngo, there is s pumpin~ station censtructed by the City of
Hartford.

This South Meedows Steticn serves o droinege aren of 1,100 acres.
It has ¢ pumping capacity of 293 c.f.s. at 20 ft. head. As n result of
the 19%8 floo¢, this pumping station is now considersd insceguate by the
City of Hartford anc will be enlarged in cnpacity.

The City of Springfield has four pumping stntions designed by,
Metcnlf & Eddy in 1938. Pertinent crtn concerning these plants and the\

Hortford plents are given in the following table:

Dreinnge
Pumping Staticn Aren Pump Cupuaecity Remarks
Acres cefs5a e.f.5.
pEr £Cre
Proposed Hertford
North Meadows 1340 220 ™ 20 ft. 0.16 60 aecre-foot
g0 " 33 f't. 0.07 storage pand
= ,GL" of run-
of'f',
Hartferd Scuth Meadows 1100 Pa% M 20 ft. 0.27 Inadequate in
1978
Springfield -
Clinton St. 807 Ll @ 20 ft.  0.17
(Phelps Av.) Worth-
ineton St. 665 20, @ 20 ft.  0.L9
Union St. 265 141 @ 20 ft.  0.55
York St. 263 141 @ 20 ft.  C.5L

«]10g-
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VI, MECIANICAL DESIGH

Jua cloetion of cquipnont, - Prior to tho solootion of the vuping

station cquipment, a study was made te determine the moons to bo ealoyod
to drive the pumns and stobion nuxilinricse Throe sossible nethods were
consideored; namcly, cleetric awotor, Diecsel enginc ~nd paseline eniinc.

No oleetrie power is aveilable ot the imcdicte sitc, The closgst poner
line is loeated noproxinstely o mile from the site and l1s of only asuffi-
cient canceity to sunply the station suxiliorics., To conncet tho pumping
stotion with o satisfrotory source of currcrd vwiould require o tropsiidssion
linc of nbout twe miles in length, port of vhieh would cross svrlce

Past expericnce has shown thoet in order to be reoemmcbly cortain thet the
pumping station will be ablo to function wndor odversc conditions, ot

loast two and preferably three individunl sources of noior with indepondent
tronsmission lines arc ncccssery. Throe indejenident seurces ore considercd
the vory minimm in this cese beeouse of tho vost failures of the powwr
supply at Hartford which have includec cenerebing equipment, substations,
and transmission linos., In vicw of the ndditicinl eost involved in eon-
structing tronsnission lincs to scoveral independent scurces of jowor, the
proposal to cnmrloy cleoetric povor wvics discarded,

The possible use of Dicscl onpines to crive the pwips was then in-
vestigateds The conelusion reached wrs that tl.o cneines vould be sultublc
for thoe purposc intended, but that thoir hich first cost woul’ not be off=-
sot by the low operating cost, duc to the sll carousl poric’ of oporom
tion, nnd thot pnsoline engines woull gorve the -urposce cqually ws well,

The cmploynent of gorsoline ongines wms noxt econsidoreds It s

-11 -



doternined thet supines of suitable pover and spced choarceteristies could
readily bo obtoined anl ot reesoncbhble first coste The oncration of the
onpines wes then stulieds The foilure of one cengine, while possible, is
wnlilkely end the feilurce of two or nore ongincs simmltencously is very
rerictce  In dhe evont thot an cengine falloed, the dmnger of flooding dur-
ing the interin vhilo it wns beoing revedred would be clicviated by the
oxccss canacity of the remaining pwaps over that which is roguired of
thon and tho storo;c copacity of the pond, Considering the above foetors,
the proposal to use pasoline engines to drive the punps wos adopteds

B, Puips. -

1, Reouircucnts affocting the choice of punps. = Tho princi-
S Pl alans

nol requirecnonts nffceting the choice of puwaps were as follews:

a.  Thoy should ncot the requircnents os to head and ca=
nocity.

b. They should be ablc to vpess lerpge anounts of dobris
without cloiiing.

Ce As they arc to be Jriven by pesoline ongincs, tho
brake horscpover characteristics should aoprooch o flat curve when plotted
uwndor 1l conditions of hoad.

In viov of the nbove conditions, the mix flew type of punp was so-
loeted. Tts charnetoristics arc such that the impeller s:ill pass large
solids, it can meet the head and capreity requirencuts with cxcoss co-
pacity in the higher henads ovor thet vhich is requirced {(scoe Plate HNo. 14},

ond the brake horsenover is o comparstively f£lat curve resulting in a

wniforn load on the prsoline engino.
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2 Detormination of size of pumps. = Tho size of the numps s
———

detormined by threc feectors,

Qe The puaps shall be of such size thet in the ovent that
one shoulé fail the pond storage and the ecpecity of the romnining pumps
will be sufficicnt to provent flooding during the tine that rewcirs arc
boing made.

b. The punps shall be of sueh o size tant thelr power
requirenonts will not cxeced the ronge of standard ;osclino engines. in
adlition the puaps and cngines should boe so natehed that the pumypy will
not be underpovered nor will the ongine deliver cxecoss power not required.

S The ocononie conditions developed by using conbina-
tions of various sizes of pumps.

& study of the characteristic curves for varicous sizes of pumps siows
thot threc 36~inch pumps can be ecnployosd to best advantarc. They will deo=
1iver the roquired capacity at the lower heads and provide mm oxcess ot
the higher honds. Thoir povor roquirenonts {(cypprexinetely 2,0 liorscpowvor )
con be net by standerd gosoline ongincs. Hydraulic studics indieato that
tho lorpe puwaps will operato on an avera,e of 10 Joys o year,

To rolicve tho necossity of freguent step ond stort operation of
such lorpe punps for ninor run-off conditions, n 16=inch nix flow pump
has boon wrovideds, Studics indicate thot this punp will be operated ap=
proxinctely 80 days per ycor. Tt will be olcetric motor povercd, the
current to bo supnlicd by a gosoline ongine cenerctor sct. The l6=inch
pup 1s olcetric motor poverod bocouse of the fact that vhen the puwning

station is opernting, cleetric current is required for lights and station
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auxiliaries and rather than oporate two gasoline engines, onc for tho punp
and one for the penornting unit, the capaeity of the peneroting unit was
increased to telze eare of the pump notor requircnents.

Ca Gasoline cngines. = The gasoline ongines will be of the heavy

duty incustriol type capable of continuously driving the pumps at thelr
ratod spced wndor ony head condition devoloped, with an engine speed of
not morc than 1200 r.pen. The ongines will not use over 85 per cout of
the developed hersopovier (approxinatoly 300 horsepower). They will be
nounted on conercte bases and dircot commceted throuh o flexible coupling
to the ripght angle pear units.

D. Right ongle gear units. = Tho goar units will bo of the self-

sontained type desipned for transmitting the power fronm the horizontal
ongine shaft through o sot of spiral bevel gears te the vertical punp
shaft., The unit 1ill bo cneloscd in o cast iron housing. Geors will bo
srecision pencrated of alloy stool, hogt=treated ond lepped. Shafts will
be nado of forpod heat-troated stecl supported on anti~friction bearings
of the rodiel thrust type. The entire unit will have o service factor of
not less than 1425,

E. Engine cooling, wotor systom. - The City weter supply will be

brousht to tho pumping station in o soparnte pipe line, which is not con~
sidored to be of o dcpondgblc nnture, consequorntly an independent cooling
water system hos boon provided for the pesoline enpines. It consists of
a scrics of well points intercomnectod to two centrifugal pumps vhiech

puap the woter to the pasoline enpgines and exhoust lines, The pumps will

be eleetrig motor driven and of the split-casc, single suction, bronzo-



fitted, contrifural type, cepeble of dolivering 150 GeDells nt o head of
50 foot. One punp will provide suffiecicnt vatcr for the station's ncods,
the othor will bo available in the cvent of failure of the first, Test
holcs have boen sunk to ascortain the flow, and the wator tested to deter-
nmine its sultability for the purpcso intondod.

. Light and powor systems = The light and power syston is made up

of two pasoline gonerctor wmits, switehboard, corduit ond wiring. Two
genorating units arc provided so that in the cvent onc fails the othor will
furnish the noccsusary owrront to the station cuxilinries. The first unit
will hove a rating of 9348 lkweo, ot 80 por cent pover fector, which is
sufficicnt to oporate the léwineh pup and the station nuxilinries. The
accond unit will have a rating of 3143 kv-n, ot 80 per cont power factor
vhich is anple for the station nuxilicries, The svritehboard will provide
for the control and distribution of powers

G. Sluico petes. = Two hydraulically-operated sluico gotes will bo

located ot cooh end of the discharge conduite During the perioed of
grevity flov from the pond to the rivor, both sots of gotes will be opelha
During the time thot the pumps arc in oporation, the intale gotes will be
closcd, theroby nroventing baclk flow to tho ponds The gotes ot thoe dise
chargo ond of the conduit will te closod only ot times of omorgeney or
vhen the eonduit is being imspectod and rorcirod. Power to opercte the
gates will be obtaince from an olcetric notor driven gear type pump vhich
will furnish oil nt 150 pounds prossurc to the gate cylindors. A hond
punp will be provided for emorf{oncy usc. 0il flow tc ané from the cylin-

dors will be controlled by four-wey velves loccted in the engine rooms
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He Cronc. = A five=ton overhead eronc will be instnllcd in the on-
friadiuinsiidl
gine room to facilitote the repoairing »f any itens of cquipment. Tho

orene will be of stenfard construction and hand=operatod throughouts

I. Firc crtinguishing system. = A carbon dioxide Tire oxbinguishing

syston will be installed ond sc arronged that any pasoline onpine ean be
blanizoted vith as by tripping o valve locatod just inside the nain on-
trance to the building., Portable cxtinguishors will be ~rovided to carc
for any othur wnorroencicse

Je Heootins system. = The heating systen will be of the two=nipe,

gravity type, censisting of an oil=fired cost ircn scetional beiler sup-
plying steam to two unit hoaters located at oprosite onds of the engine
roorme The oil burner will be of the autuwtic pressurce atemizing typo
with constant clectric ipniticn. The boilor will be of the water tube
type complete with oll wecessorioss The unit heaters will be of anple

capacity to host the ongine room wndor the coldest weathor conditions,
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VII.

STRUCTURAL DESIGN



VIT. STRUCTURAL DuSIGH

Jie Spocifications for structurnl dosipn. -
- . T T————— ‘J——a

1, Gencrnl. = The structural design «f the Horth Merdovs o=
ing stotion has boon oxeeuted in pencrel in nceordance with gtraderd proc=
ticc. The spoeifisntiens which follow cover the conditions affceting the

design of the reinforced conerote and structurcl stecl.

2, Unit veights. - The folloving unit veichbs Lor nrtorind

vore cssumcd in the design of tho stéructurc:

Tinter 62,5 per cubic foot
Dry orrth 100 = " i 0
Seturcted corth 125 3 " " "
Concrete 150 =f " f n

4] "

Surcharge, vhorc uscd, 200 3f squaro

Fe Lorth prossurcs. = For eonputing corth prossure cnuscd by

Ary oorth Bonizine's fornula s usad. Tor soturated scils an cquivalont
liquid pressurc of 30 pounds por SQUArS foot por fect of dopbh was nsswicde

L Structursl steol. - The design of structural stcel wos eor-

ricd out in accordanco with the Stondard Spoeificatious for Stecel Con-
struction for Buildings of the Ancricon Institute of Stecel Construction.

5 Reinferced conercte. - In general all roinforecd concrete

wes Acsipned in accordance with the #Joint Cormittoc on Stonlard Speei-
fications for Concroto nnd Reinforeca conerote™ issucd in January, 1937.

Da Aloweble vorking stross. = The allovable vorking

gtress in conercte uscd in tho design of the punp house structurc and con-

duits ar

O

beged on o conpressive strongth of 3,000 poun’s per squarc inch

in 28 days.
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Lbss por Sqein.

b, Floxurc (f5). -

——

Extremc fibre stress in comprossion. . » « 300
Extromc fibre stross in comprossion adjocont
to supports of continuous or fixed boams or rigid framcs « « .« » 200
es  Shear (v). -
Booms with nc web roinforecoment and rithout
spocinl ANCHOTREC. o o + o o o & o v o o 3 @& v 0w b e - 110
Boams with no web rcinforcemont but vrith spo-
oial anchorage of longitudinal ebocl « o + ¢ e o o v v 0 0 0 v e 60
Beams with properly designed web roinforcoment
but without spoeiel anchorcge of longitudinel stceole o o o v v e 120
Bosms with properly designed wob reinforcoment
and with special anchorago of longitudinal stoel + o v 0 v v o s 180
Footings whero longitudinal bars have no spe=
0inl ONCHOTEES + o o o o o = o o o o o v s ¢ o o o o =0 o v 0 8 L0
Pootings vhere longitudinal bars have speeinl
ANCHOYBECs + » o # s s o o v o s v & s o o e s o s 0w s e 00 60
d., Bond (u). -
In bcams, slabs and onc vy footings « o ¢ o 100
Where speeial enchorage is orovidods « + e e 200
The nbove stressos arc for doformed bors.

c. Boaring (f).

B

Whore o conercto membor hos an areo ot leost
ti’dcothoarcainboaring.....-.---..-..-...- 500

£. Axiol comprossion (fo).

Columms with lotoral ticse o « ¢ o o o o o o 1:50
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ge Steel streosscs. -

Building Conduits

Tcnsiona 4 & B ® 8 8 ®» & % N & s 2 4 & 18000 16000
Vicb reinforcoment. « « o o » o o o o o 16000 16000

h, Protcetive comerote covering. =

Type of membors Minimum cover in inchcs
Intorior s1obsS o « o « o o s o 5 + & & o s ® ¢+ s = 4 & w9 1 1/2
Inborior DOOINE « o o o o o s s o ¢ o & o o & & = ¢ v & o v » 2

Mombors pourcd dircetly agoinst the ground . « o o o o ¢ o o Iy

Members exposed to earth or woter but pourcd against forms . 3

For sccondary stecl, such as temporoturc and spacer steel, the above
minimum covor may be decroased by the dimmoter of the temperature or
spaeer stecl rods.

B. Bosic assumptions for design. =~

1. Roof slab. - The roof slab is of rcinforced concrcte. It
is designod to carry the full dead load plus o live load of Lo# per squore
foot of roof surfacc,.

2 foof boams. = The roof beoms arc of structursl stocl on=
cascd in concrcte fircpreofing. Thoy arc designed to carry the full dead
lond, plus the full live load of LOF per squarc foot of roof surfacc. In
addition to toking up the rbof load, those beams, together with the columns
to which they are comnected,form portel francs viiich take up wind load and
erome thrusts on the buildings, The cnd conncetions aro designed to tnke
up all such horizontel loads.

%,  Colums. = Structural stocl columns in the side wmlls ond

ond walls of tho superstructure talo up the dircet roof loads as well as
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a1l wind loands on the sides of the superstructurc. In additicn, the col-
wms in the side walls carry crane brackcts which support the cranc ruwry.
Theso columns arc dosigned to carry full live and dead load from the roof;
doad load, live load end impact effoct from the traveling cranc; bending
due to cceentrically applicd loads, aend bonding duc to wind load on the
buildings No point of inflection wus considered in the colurm design, o
pin-cnded condition being nssumod.

L. Machinery room floor. = The machinory room floor is de-

signod to carry all ongines, wmotors, otc., actbually to be placed on that
floor, os well cs o wmifornm load,
The follovring assumptions worc made for design purposes:

a. For tho floor slab, tho design loads arc the ostimated
doad loads plus o wniforn live load of %504 per squarc foot.

k. For the removable stool floor plates, the design loads
arc the cstimoted dead lood plus o uniform load of 3508 por square foob.

c. For the floor beams, the design loads arc the estimated
dond loads, the actunl machincry loads, a possible flooting sleb load un-
der the gasoline cnginc and right angle goar units, oand o uniform load of
250# per squarc foot on the unoccupicd portion of tho floor slabs which
contribute loads to the beams wnder consideration, For the inchinery
loads an< the flecting sleb load, on impact factor of 100 por cont has
boon acdded.

5. Pump room sidec wnlls and floor slab. «

r. In designing the pump room side wulls and floor slab

the assumption s made that the side walls arc sinply supported at the
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top odges and continuous with the flocr slab at the bottoms This ossump=-
tion secms recscuable in view of the fact that the machinery floor slab

is only 8 B/L inehos thick and the machinery floor beams do not provide
continuous wall support. Tho floor beams do, however, serve as stiffencrs
for the slab and help the lottor to toke up the thrust from the side wolls,
Actunlly, the floor boams will tnke up a part of tho woll thrusts and will
thereby provide an added foector of safcty.

b, The loading on tho frarc formed by the pump room side
wells end Ploor slab consists of the wvertical loed frem the suporstructuro,
inoluding full livo load on the roof; the vortical loads from the machinery
room floor; the vertical londs on the flocr slaob from tho pumps and that
brought dovm by the side wallsy ond the thrusts agoinst the side walls,
node up of dircet carth pressure plus horizontal reactions brought against
the sido wnlls by the conduit rocf cnd floor slaobs duc e carth prossure
on the outer condult walls,

From the loadlings noted, bending momeitts werce computed in tho side
wnlls and pump rocm floor slab, the bending momonts in tho side wnlls be-
ing odjusted for additional noments due to the sidc walls also serving os
condult wnlls,

6. Purip roon ond walls. = The pump room cnd walls arce dosigned

to rosist the vertical load plus the thrusts from corth pressurc in tho
cose of the cost wall, and for a hylrostatic pressurc only in case of the
west wall,

T Grovity flow conduit adjrcent to pump rodie - That part of

the gravity flow conduit vwhich is attached to the puap roomn, vith onc wall



corron to both the corduit ond the pump room, 15 designed for an oxbernal
roof slob load oquel to the Cdead welght of roof slabj woight of carth £ill;
a live load surcharge of 200# por squarc [oob; an extornal floor slab load
cqual to tho nct soil reaction; and nn external side wnll pressurc which
varics with the depth, For tho condition of cxternal loading the assump-
tien wos made that the conduit was wnwatercdes

The conduit was alsc investigated for internal hy rostatic pressures
due tc an asswied rise of the river to Elevation L5.0.

8, Crevity flov conduit intekc. = The grevity flow conuit in-

take is an oxtonsion of the gravity flow conduit into tho storage pond.
It is roofod over for approximatoly scven feot beyond the building by o
continuntion of the conduit roof slab end is opon on top from thore to
tho end. Tt is 17'-0" long. Stop log slots arc provided ab Lt-6" fram
the building ond alsc st tho cpen end of the intoke. In designing the
open part of the intake, the assumption was mode thot stop~logs would be
in placo ot tho ond and that tho vator in the storage pond would be ot an
olevation equal to the top of tho stop=logs. Tho sido wells and floor
sleb wore made continuous with each othor anc were designed fer full hydro=
stotie pressure on the structurc. Thoe floor of the intake was shaped to
suit hydraulic roquiremonts.

G guction conduit. - The suction conduit is attached to the

south 111 of the pump house, one well being cormion Lo the puap room ond
to the conduit, It is designed for on oxtornal rocof slob lond equal to
tho doad weight of sleby weight of oarth £411; o live load surcharge of

200# per squorc foot; on external floor slcb load cqual to the net soil

- 22 -



roeoction; and cxternal side wall pressure vhich varics with the depthe
The conduit vms ~gsumed unwotoreds No intcrnal hydrosiatic pressures were
considercd.

10, Suction conduit intokc. = Tho suction conduit intalke, like

the gravity flowv conduit intslkc, exton’s into the storage pend 17t-0" fronm
the building. The suction intake woe designed for the semo extornal load=
ing assumptions as was the grovity flow conduit intele, the hydrostatic
londs, however, boing much greater because of the greater depth of the
suction imtalke, The intnke is provided with a conercte apron at tho open
end anc roking platfornm 510" wide noxt to the buillinge. The wderside

of the roking platform is curved to sult hy raulie requircionts. In do-
signing the suction intoke, it was asswicd that the side walls and botton
slab at the spron were continuous with cach othor and simply supportcc ot
the anron; that the sidowells and botton slab ot the raking platform
formod & continucus box scetion with the raking pletform; and that tho
portion of the intake botwoen tho apron and the roking plotform censisted
of sido wnlls oontinuous vith the botton sleb and sinply supported by
horizontal boams spamning Jrom apron slab to raking platfor.

1l. Gravity flow conduit from purp housc tc outlet gatc strue-

turc, - Bocouse of varictions in loading, the cravity flow conduit botwecn

the pumping stetion and the outlet gate structure wns divided inte threo
seetions for purpose of ‘losign. The first sesbion e-t.nds from the puap
house to the f£iot of the dike; the sceend soction extcuds from the foot

of the dike to o point half way to the top of the dilze; the third section

oxtonds from o point half way to the top of the dikc to o corrosponding
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point on the opnosito slopes The scetion of the conduit from this lact
point to the outlet gate structure s desipred live th. seconl seebion
proviously montioneds A1l threc sceticws wore designed as comtinuous
oloscd structures, the first soction oo % siinple box, the socond o’ thivd
secetions as double boxes with combor vrlli. Copper woker stops arc nre=
vided at oll ficld and cxpansicn joints. ©To reiuce SUGDREC of viater clong
the outsidc suwri.ces of the conduit, seven reinforecd ¢oneruvte scoh rings
arc cost integrally with the conduit. The scep rings cxbend 71=0" abuve
and belew the top and botton slabe of the eonduit respectively, cnd oubond
outward from the sides o distunco which varics rrouw 3'=0" at the top of
oach ring to obout 5¥=0" at the smlorsice of the freor slabe The rings
are 11=6" thick nt the top ond flerc out voch wey bovard the bottom on a
slopc of 1 on 8. A gtool shoet pile cutwof: 11ll 1s crst into the Jirst
scep ring ncarcst the outlet ond. Beenuse of Thoe compressibility of the
soil snd variable loading on the portion of tho conduit under the «dike,

o vortical camber of 3 inches 1s called for in this port of tho conc it
It iz ossumcd that this coriber will be toten out as the dike is built up
over the conduite

12, OQutlot shruqﬁurcs. -

i

n.  Sluise fabe strveturce. - At thoe ¢igeharge end, the con-

duit terminctes in o reinforcod conercte outlet sludce jate shbructurc. A
chembor in vhe.er “he sluice gate will be nornelly housod is loented thove
the top of “P: erduitse In criwrgoneics or during sonduit reirs, thoesc

gotos will b leyered o closo the outlet openinsc. Access toe the chaaber

is through o rroiolc in the chambor roof slab, The nenhele cuver cerbnins
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air cseape opunings, permitting the waber to fill the gate chomber during
nigh river stoges without subjeeting it to unbalanced pressurcs.  To ole
low for nossiblc ice thrusts the outlet sluico gate structurc wos in-
vostigated for the condition of o thrust at its top of 1,000 lbss. per
1lincar foot of wmll parcllcl to the river.

b Qutlet aproms = The outlet cond of the concuit is pro-

toetod by a rcinforecd conercte apron with side walls vhich oxtends 12
feot beyond the outlet sluice gate structurc. This structure vms desipgned
for o saturated corth oressurce of 80 per squarc fuct ver foot of depth
oxertcd sinmulteoncously against both wallse

Ce Oublet wing woellse = Frem the ond of the apron, wing

walls arc cxtended imto the riprapnped £ill on cach side of the outlet
chommcle, The wnlis arc stopped at their base to allow for the risc of
the cmbankmont, Thoy were designed for the cendition of soturatced corth
prossurc, Draiunapge for the wing vells is obtained by means of o layer of
broken stonc an’ clay tile drains which will carry the draincge wnter
around the dovmstroan cnds of the walls and into the outlet channecls

13, Wing walls at intalcc cnd. = Wing walls at the intole ond

of the pumping station arc provided to hold back tho carth £ill agoainst
the sides of the building. Tho tops of the wing walls follow the tops of
the £ills, sloping wherc the £ills oroe slopcde The wolls wore designed
on the assumption of o scturanted carth to Eleovetion 1540 end dry carth
without surcharge from Elovation 1540 to Flevotion 19.0.

1y, Stairvmys and wonlkwoyse =

oe  Access stalrs to pwip room. - The oarth f£ill at the
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north and south sides, and at the emst end will be placed to Elevation
18,5, The west end will face the storege ponds Access to the pump room,
the floor of which is epproximately at Elevation ~5.0 is therefore ob-
tained through a stairway opening in the floor located near the northwest
corner. The steairwvay from Elevation 13,0 to Flevation 1040 and the stair-
way londing at Elevation 10,0 are of reinforced concretes A O~inch rein-
forced concrete partition wall closes off this stairway from the rest of
the pump room, ontrance to the pump room being obtained through a door in
the partition. The purpose of the partition enclosure is to prevent air
drafts into the machinery room above.

b. Pump room stairs and walkwoys. = A steel grating wallk-

way meets the stoirway landing at Elevation 10,0, This walkwmy leads to

the boiler room ond clso to a groting stairwey at the wost end which de-

seends to Elevation 0.75. Steel grating wallkways follow along the vost

and south walls. Stairways from the walk on the vouth side lead down to

the pump room floor. The walkways and pump room stairways were designed

for the estimatcd dend load plus a live load of 50 lbse por square foot.
15, Trash rack. =

a. Tresh racks for gravity flow intake. = For the gravity

flow intoke @ rack in onc piece is provided, It is 8'-5" deep and 161-6"
wide and consists of a welded structural stocl channel freme which sup-
ports 15t=L" x 5/8" bars spaccd 17=0" in the cloar. Each bar has onec
rounded edge towards the pond and is weldod to the chonnel {rame ot its
othor ecdge with 3/B-inch fillot wolds at oll interscctious. The framo

fitg into slots in the side walls of the intoke strueture and into an
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angle roccss in the {loor sleob. It weighs 2. hho 1bs,.

b, Trash rack for cuetion rlow inbakc. - The trash rvuelk
for the suction intoks is made up of four ssctions. Eueh scetlon is
Z1-10 1/2" wide ond WUt=9" doop ond consists of a welded ehrancl fremo
to which arc welded eight L™ x 5/8" bors conced L inches in the elcar.
Each bar hes onc rownded edge tovnrds the pond erd is welded to tie clane
nel frame ot its other with 3/3-inch fillet welds at all inturscetions.
The frames orc pincod alongside coeh other so os to serccn the cntirce in=
let opening. Thoy arc supporbed at the bottom by an en;le reeess in the
intoke floor slabh; at their mid-veint vortieally by o i=inch wide-{longe
guide beam set into the intako side walls; snd at thelr tops by the roking
platforms A steel plate sot into the rouwnded ralzing pl-tform cdge will
preveont injury to the conercte from abrosion and Trom possibl. blows by
the rocks whonover these cre hoisted up for painting or othor eintonanec
purposcss The 10~inch wide-flange guide Derun will serve o sinilar purpose.
Ench rack soction weighs 1,860 1bs.

Ge Trash rack londings. = The design of the rrclts weos

not based on actual loadings =zince these, oven for the most cevere con-
ditiong, would requirc only cmall scotlonss geclions vere thercfore choson

which would nrovide omplc rigidity ond »reoper thiclmess sgainst corrosion.

Ca Arahiteotureo. -

1. Pimping station., = The pumning shetion w1l b o building

of modorn ducigm in kooping witl the crchituetwral trootoacnt wred on simi-
lar projects clscwherc on the Connocticut Liver, This fusipn will givo
a pleesing appoaronee vithout uido cmphasis being placed on purcly decora-

+tive foaturcs.



The pumping station will be a flat-roofed, brick and glass block
structuro 27 foct by 69 foet inside, The 13-inch thick brick wells,
eapped with o cast stonc coping, extend above the roof slab to form a
porapot wall around the entirc roofs A flot type roef was cheson as be-
ing cconomical and in keoping with tho architectural design, os well os
gorving as o licntien for the enginc oxhaust mufflers. The roof systom
consists of stoel borms onensed in conercte and supported by stecl col-
wms. Tho roof slab will be L 3/l inches thick, covored with o sowdust
concrotc £ill sioped to drain. Theore arc no outside pilasters oxcopt ot
the chimney. Insido thie building there are pilasters at the chimncy and
at cach structural stecl column, the pilasters forming fire-proof colum
cncascements. Additionel pilnstors ere provided whore ncecssary for the
oneasomert of the gasoline engine exhawst pipes. The cngine reom fleor
will be a 3-inch gronoliciie £ill over the structural conerote floor slab,
o dopth of % inchos batay ~ade neeessary by the size of the ducts and
pipes which must b. cncosc. in the floor fille A hend-oncrated tiaveling
erpne of 5 tons lifting crpacity will operate for the full length of tho
building and will bo uscd for installing ond moving pumps snd machinery.
Accoss for tho eranc hoist to the pump room will be had through two
7t x 11! openings in the machincry room floor, thosc oponines being nor-
mally covercd with removeblo chockored floor platese

There ie no window sosh in the building. DLight will beo admitted
through large plass block poncls, glass blocks being chosen in preforenecc
to snsh booousc of the cxposod loeation of the pumping stotion ncar tho

river banks. The woll-diffused end uniform light which they provide and



thoir appoorance is also in kecping with the spirit of the architeetural
design. To provide vontilation, moveblc lowvres hove been placod low in
the brick walls nnd a motor opercted cxhoaust ventilator has been placed
on the roof.

Two doors give ncecss into the building. The main ontrance door,
¥1-5" ydde by 10! high consists of twe leaves of hollow sto:l construc-
tion and gives cntronee dircetly to the maehinery room floor. It is loarge
onough to provide adequote clearcnee for ony replacement of mechenicel
cquipment which moy be required in the futurc. The small hollow stocl
door on the north side of the building provides a serviece entrance into
the station as well as o dircet route from the inside of the building Yo
the trosh rock raling nlotforms, cithoer by means of the steel rung ladder
on the facc of the west w1l or by means of thoe rams around the ond of
the 1all,

Lo Outlet E}H}cg_gatc structurc, = No attempt vos made at

claboratc arehitcetural troatment of the oublet slulece gate structure.
The cxterior irees of ths *mlls have been ¢ivided inte panels and cnough

architcetural troctment provided to relicove the walls of monotony.
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VITI. COWSTRUCTION PROCEDURE

Ae Soqucncc of operations, = It is cxpocted that the pumping sta-

tion, conduit and outlet structurc will be completed in 250 ealendar doys
after recoipt by the contrrctor of neoticc to procceds, The schodule of
work rill rcquirc the contrector te complote that portion of the eutlet
conduit which pnascs wnder tho dike ond the gete housc at tho river ond
of tho outlct conduit, togothor with the installation of the sluico gates
in the gote housc, within 85 calendar days after reecipt by the controctor
of notico to procecd, ond tc complete all work within the 250 calendar

doys noted above.

B. Construction period. =~ A study of hydrogrophs plotted from data

recordod by tho United Stotes Weather Burcau froa 1917 Lo 1938, o total

of 22 consceutive yonrs, shows thot the majority of the floods at Hortford
oceur in the spring menths of March, April, and May., The site of tho
pumping station is at Elovation 12.0 to 1100 Ttessls on? has boen flooded
ot least once in nlmost cvery your reecordeds It is noted, howewver, that
betwoeen My 20th and December lst the penk has rooched Blovution 1i40 only

six times, os folleows;

Dote Elowntion of high woter
Moy 25, 1919 19,0
Juc 25, 1922 15,0
Novorber 8, 1927 29.2
Juue 10, 1931 18.0
Novembor 25, 1932 18.0
Scpborbor 2%, 1938 25y
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Consideration of this matter including a study of the above table
1eads to the conclusion thet if work on the pumping station begins after
May 20th, protection to Elevation 18,0 will probebly be sufficient. To
take advantage of the period of low floods it is planned to award the son-
tract for the construction of the pumping station so that actual worlk may
be started not later than April 20th and to have the whole contfact com~
pleted not later than December lst. The contractor will be responsible
for all damage by floods to Elevation 13,0 while the Goverrment will be
responsible for damage by floods which may excoed Elcvation 18.0, the con-
tractor being required to repair all such damage at contreet unit priccs.
It is proposed to have the work carried out aurroximately in accordanco

with the following construction schedule:

:Nosof: Daily rote :

Designation :Quantity: Time Limits :Work-: of con- : Remarks
: : of : ing : struction :
:Cue Ydse: Opcretion : Days: Cu.Yds.

: : : : : {Conduit <o
Conduit excavabtion: 6,000 :April 20~Moy 70: 30 : 200 : (be com~

: : : :(pleted for
Concrete in con- : 1,500 :May 10 = June 20: 30 50 : (divorsion
duit and outlet s : : : (and dike
Backfill of conduit: 3,000 sJunc 20-July 15: 20 150 : (construc~

-
.

: : :(tion July 15.
Dolivory of equipment sAugust 1 :
Excavation for : 6,700 :April 20-Aug.l5 : : s
building and pend s : : : :
Concrcte in bldge : 1,500 :Junc 15-Aug.15: 50 : 20 s
Completion of build- : Septombor 15 :
ing brick work : : H s :
Completion of H : Qetober 15 : :
supcrstructure : : t
Installation of me— s Novombor 16 : :
chanical equipment: : : : :
Job completed : s Decomberl, 1939: : :
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Cc. 1Installetion of oquipment., = The equipment in +tlic toiler room

and tho clectrical and mechanical cquipmeat on the machiicry room {loor
ot Elovetion 19,0 will not be instnliled before the dilte is compleotod to
Elovation 30.0. The contract must be completed tithin 60 days after por-
mission to install this oquipnont has becn given, plus any cxtension of
timo that moy be grontcd.

D, Conercte construction. =

1. Composition of concrcte. = The concrote vill bo composcd

of coment, finc ugpregote, coursc oggrogate, ond water so proportinned
and mixed os to producc o plastic, workabl. mixturc. All ecouercte will
be Class "A," as cosipgnoted in the speeificetions, and 1ill heve an aver-
age comprcssive stross of not leoss than 3,000 1bs. per squerc inch, in
nccordance with o stendard 28-day teste. Conercte aggrogates will have to
bo of suitable quality snd will be tosted by the Contral Concrecte Tosting
Loboratory at Wost Point.

2, Loboratory controle = A small concrote testing laboratory

will be sot up at the site to be used principally to contrel the quelity
of concrcte during constructicns The tosts performed here will supplomont
those mode ot the Cemtral Leboratory. Focilitics will be availeble for
testing the grading of aggrogatos, dosigning conercte mixturcs, nixing of
trinl ooncrctc bakchos for the purposc of developing actual rclotions e
twoon compressive strongth and water cement rotic, convrolling workability
of concroto by slump tests, and casting of concrote ¢ylinders for com=
pressive strength tests.

0. Coment. = Cement will be tested by o recognized tosting
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loberatory and rosults of theso tosts sholl be knowm bofors the cenent 1s
usode Truc Portland cemcnt of a well=lmorm nnd ccccopbolile brend will be
uscd throughout.

b. EEEEEEEEEEEEEE: - Neturel ssnd will be used as fine
sggregate. The aggregate yill be subject to carefnl, thorough annlysis,
including magnesium sulphate sowmdness tests, and tests made on mortar
specimens for compressive strength.

c. Coarse aggregete. -~ Washed sravel or crushed stone of

required sizes will be used as coarse aggregobe. It uust consist of hard,
tough snd durable particles free from adhercnt conting and must be free
from vegetable watter. Only a smell amownt of soft, frisble, thin or
elongated particles will be allowed. The aggregnte will be subject to
freezing and thawing tests and to careful, thorough analysis, including
megnesium sulphate tests for soundnessa.

d. Water. = The amownt of wator used per bag of ccmont
for coch bateh of concrote will be predetermined; in general, it will be
the minimum amount nccessary to produce a plastic mixturc of the strength
speeificd, Slump tests will bo required in accordance with specifications.

% Fiold control. -

Do Storage. - The eoncrotc compononts will be stored in
& thoroughly dry, wosther-tight, and proparly ventiloted building. The
finc and coarsc aggrogotos will be stored in such monncr thet ineclusion
of foreign material will be avoldod.

b. Mixing. = The oxact proportions of all mnterials in

the eonercte will be predetermined, The mixing will be done in approved
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mechanicnl mixers of a rotating type, and there must be adequate facilitios
for ncourate mensurement and comtrol of cach of tho matorials used in the
coneretcs Mixing will be done in batchos of sizes os dircected nnd somples
will bc taken for slump tosts and for compressive strongth tests. In-
spcetors will at all timos supcrvisc and inspeet the mixing procodurce.

Cs Placing, « Concrete will be placcd before initial set
has occurrcde Forms will be elean, oiled, rigidly bracod and of amplo
strength, Conercte pourcd directly against the ground will bo placed on
clean damp surfaccs. Mochanical vibrators will be used, and forking or
hand~spading will be applied adjncont te forms on cxpasced surfaccs to ine
sure smooth, cven surfaces. Locstion of verticnl ond horizontal construc-
tion joints, ns well as contraction and cxpansion joints and location of
copper vmtor stops, src indicated on the drearingse The loeotions of cons
struction joints are tembative snd may be changed %o suit conditions in
tho field., Before placing conercte, all reinforeing steel will be in-
spocted and pouring of the conerote will be supcrvised and dircctcd by
Governmert inspcctors. Adequate procautions will be takoen if concrote is
to be placed in cold or hot woather.

B gstructural stocl construction. = Structural ateol construction

consists of the framowork for the superstructure; the walkways and stair~
woy in the pump room; the steady beams for the pump shafts; the trash
racks; and the miscellancous framcs, angles, chockeored vpletes, crane
rails, railings, and leddors.

l. Superstructurc framciviork. = Tho superstructure framowork

consists of beams ond columns which will form o skelcton framc for the
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oxtorior wells and roof, and will provide o rumvey for bhe hond-overatod
crone. The columns will be sceurcly anchorod to the substructurc conerste
wells and vill be connoeted to the roof booms with wob ecomncetion angles
and vrind bracing comncctionss The oranc reils 1rill be fastened to the
eranc runway beams with bont hook bolts. Crone stops ot coch end of the
rurwny will prevert tho traveling cronc from rwming into the ond vmllse

2, Woelkivoys and stalrwoys. = The groting for the wallwwys and

stoirway treads in the pump room will be supoorted on structural stccl
chonnels carricd on double angle ccolumms anchorcd to the pump rocm floor
and on stecl channcls anchored to the punp room 1imllse Urought-iron pipe
railings arc to be fastoned teo curb platos on the outside channel stringers
and to the top flanges of the stairwoy ohanuclse

2. Steady bcems. = Tho gtoady boams consist of twro channels

oach, their flangos comceted with lattice bars mnd batten plotese The
pump shafts will pass through on opening butweon the :dddle batten plates
and will be supported sidowisc by bearings bolted Lo the top batten plotos.
Eoles for belting the bearings to the stendy beoms will be drilled in the
fiold. Tho stoady boams will be bolted to the substructuro side wrolls
with four l=inch anchor bolts ot cach ond. Tc obtain a firm beoring
ageinet the wolls, the conmoction angles ond boaring plate ot onc ond of
the stoady beems will be shipped to the site loose with holes punched in
the angles. DMotehing holes in cnch ghoedy beom vill be drilled in theo
fiold aftor cach benm has been firmly shirmed sgainst the pump room walls.
The stondy beams arc designod to take o side~thrust of 1,000 lbs. applicd

at the shaflt bearing.
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L Trosh racks. =~ The trash rocks are nade up of structural
chenncl frames which support 4" x 5/8" prating bars. The bars for tho
grovity flow intako arc spaced 12 inshes in the elenr while those for tho
suction intoke arc spoced L} inches in the elear. The rocks ore velded
throughout,

5. Renwoveble floer platcs. = Access for the ermic to the pump

roort vill be cbberincd by removing checkercd floor plates whieh cover two
7' x 117 oponings in the nochinery room fleoor. The removable eovers con-
sist of l/hrinch choeliercd plotes weldod to the top flanges of 3-inch
I-boans the cnds of which arc supported on angle frames anchored inte the
floor conerctc. Each oponing in the fleor is covercd with % scetions,
Lifting rings arc previded in the pletes for casy romoval,

6. Miscellanccus anglos and fromos. = Miscelloancous structurcl

steel such ns door framcs, angles, grilles, cte., will be orccted and

placed as indicatced onr the drawings snd nt such time as roquired,
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IX. SWUMMARY OF COsT

The total construction cost of the North Mcodows puaplng station, in-
cluding the conduit outlot gate housc, pond cxeavation to 62 feot beyond
the building linc, ond mechonical cquipment, has becn cetimated to be
$259,000, including 15 por cont for cngincoring and 10 por cent for con-
tingenecics.,

This mmount has been distributed as foliows:

(1) Pumping stotion. -

~e  Corercte featurcs « « o + « » 347,000
b, Suncrstructurce o « « o 4 0 o 15,000

Ce MincolloiiCOUs o & & 0 s e o w » 18,0{)0

i srera—— -

$ 80,000
(2) Conduit. -
e Concrcte forturcs o+ « « » o » 451,000
be Misccllanlcous « « « » o o o o 15,000
- 69,000
(3} #ochonical cquipment « o o v o o 110,000
TOTAL 3259,000

(1) oo Tho eoncrote featurcs ineluded under the pumping station
itom (1) c. consist of inteke structurcs, building foundotion to and in-
cluding cperating floor structursl slcb, suction intolic and gravity con-
duit adjocont to the building,

fl! D The suporstructure coasists of the complete building ahove
the opersting floer ineluding the Z-inch graonolithic £ill,

(1) c Miscellanoous itoms are pond oxeavetion to 62 foct boyond

the pumping stotion, comnon cxeavation and boekfill, miscelloncous iron



end steol, trosh recks, and othior itums nou sneludcd is. (1) o ond (1) L.
(2) a. The conercie foaturcs included wader 4lu conduit item () o
A=

> il- 1 ot e e
pato house, one 2 Ing

consist of the conduit with sccp rings, the cutlot
walls,

2) b, Misccllanccus items arc comacn oxcavabion and baekfill,
riprop, peramnert stocl sheot niling, end O-inch vitrificd cloy nipe
drains.

Lél The meehanicel oquipmont consists of pwaps, (08 engines, pear

units, ercnc, generating units, volves and piping, slulce gete systcm,

cnd miseclloncous itcns.
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UNION VILLAGE DAM EXAMS. AND SURVEYS DRAFTING DRILLING PARTIES 1&5 | | AREA NO.LFIELD SOILS LAB,

SOILS CONSULTANTS

SURRY MT. DAM
J.Hortler, Assoc. Engineer

HYDRAULIC DESIGN
E.Rock, Asst. Engineer

H.L.INSPECTION
W.C.Thornton, Jr. Engineer

DRILLING PARTIES 2,364
J.B.Leroy, Surveayman

AREA NO.2 FIELD SOILS LAB,

J.Eostwick, Asst Eng. Aide

DeGlennon Gilboy
TAMiddlabrooks

KNIGHTVILLE DAM
A.D.Mugnier, Assoc_Engineer

MODEL STUDIES
G.N.Morang Asst Engines:

ADMIN. AND CLERICAL
Miss G.R.Cox, Clerk

MEGHANICAL EQUIPMENT
H.J Kropper, Assoc, Enginser

FIELD SURVEYS
H.C.Dreher, Asst. Enginser

STRUCTURAL DESIGN
J.C.Dingwail, Assoc. Enginesr

DIKES
1.0, Thoriey, Assac. Engineer

AD.Mugnier | Assoc.Enginesr
J.Hortler , Assoc.Engineer
N.W. Haner , Assoc.Enginaer
P.Honscomb ,Asst. Engineer

HYDRAULIC LABORATORY
ALDEN HYD. LAB. WORCESTER

Prof. G.E. Allen, Director

AREA NO.3,FIELD SOILS LAB.

KA. Linalk, Asst.Eng. Aide

ORGANIZATION

CHART

FLOCD CONTROL
ENGINEERING DIVISION
U.S.ENGINEER OFFICE, PROVIDENCE,R.I.




